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Abstract
Aims—Fatty tumours of the adrenal gland
are uncommon and their features have
received little attention in the literature.
The aim of this study is to analyse the fea-
tures of adrenal lipomatous tumours.
Methods—The histological features of pri-
mary adrenal tumours reported over a 30
year period (1970 to 1999) in Queen Mary
Hospital, Hong Kong were reviewed and
the clinicopathological features of adrenal
lipomatous tumours were analysed.
Results—Adrenal lipomatous tumours
were noted in 20 patients (12 men, eight
women), and they accounted for 4.8% of
the primary adrenal tumours reported.
The adrenal fatty tumours comprised 11
myelolipomas, three lipomas, three ter-
atomas, two angiomyolipomas, and one
liposarcoma. Calcification or bone was
noted in one third (seven of 20) of the
adrenal tumours. In some fatty tumours
(myelolipoma and angiomyolipoma), the
fatty component may be inconspicuous.
This is the first report in the English
literature of angiomyolipoma and liposar-
coma of the adrenal gland.
Conclusions—DiVerent types of fatty tu-
mours were noted in the adrenal gland. A
high index of suspicion should be main-
tained with an aim of surgical treatment
for selected patients with large and symp-
tomatic adrenal lipomatous lesions. His-
tological confirmation is needed for
diagnosis.
(J Clin Pathol 2001;54:707–712)
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Primary adrenal tumours encountered in clini-
cal practice are often functioning tumours,
such as adrenal cortical adenomas or pheo-
chromocytomas.1 However, the importance of
asymptomatic adrenal masses discovered inci-
dentally during the investigation of unrelated
problems was stressed by Geelhoed and Druy
in 1982.2 With the increased availability of high
resolution ultrasonography, computed tomog-
raphy (CT), and magnetic resonance imaging
(MRI), incidental adrenal lesions are increas-
ingly reported. This leads to dilemmas in the
evaluation and management of these lesions.3

Adrenal tumours of uncommon pathology
were more frequently reported.

Myelolipoma is included as one of the diVer-
ential diagnoses for incidental adrenal lesions.4

Other lipomatous lesions were rarely described
in the English literature.5–10 In our study, we
reviewed the clinicopathological features of
adrenal lipomatous tumours encountered in

our hospital. Most were discovered as inciden-
tal adrenal lesions. In addition, rare pathology
not previously documented in the adrenal
gland will be described.

Methods
The histological reports of primary adrenal
tumours between 1 January 1970 and 31
December 1999 were retrieved. Tumours with
adipose tissue as the sole or one of the major
components were selected for review. In each
case, the clinical presentation, location of the
tumour, and the outcome for the patient were
studied. Details of the pathological examina-
tion, including the gross appearance and size of
the tumours, were noted. Immunohisto-
chemical studies (using antibodies against
muscle specific actin, desmin, HMB45, etc)
were undertaken when necessary to confirm
the diagnoses. Flow cytometry for ploidy
analysis was used to analyse tumours with
atypical histological features by adopting the
previously described methodology.11

Results
Twenty patients (12 men, eight women) with
adrenal lipomatous tumours were noted (table
1). Ten tumours each were obtained from sur-
gical biopsy and postmortem files. The tu-
mours comprised myelolipoma, lipoma, ter-
atoma, angiomyolipoma, and liposarcoma.
Some of these cases have been reported previ-
ously.10 12 13 Over the 30 year study period, 418
primary adrenal tumours were recorded in the
pathology file. Of these, 238 were from the sur-
gical biopsy files and 180 from the postmortem
files (from a total of 13 732 necropsies). Thus,
adrenal lipomatous tumours comprised 4.8%
(20 of 418) of primary adrenal tumours. These
tumours accounted for 4.2% (10 of 238) of the
surgically resected and 5.6% (10 of 180) of
necropsy detected primary adrenal tumours
detected. The prevalence of adrenal lipoma-
tous tumours was 0.07% at necropsy.

MYELOLIPOMAS (CASES 1 TO 11)
Eleven adrenal myelolipomas were found and
they accounted for 2.6% of the primary adrenal
tumours. Eight tumours were detected during
necropsy, giving a postmortem prevalence of
0.06%, whereas three resected myelolipomas
accounted for 1.3% of the surgically resected
primary adrenal tumours. These three patients
presented with adrenal “incidentalomas” on
cross sectional imagings. They were free of dis-
ease 12 years, 4.5 years, and 0.5 years after
excision of the adrenal tumours.

There were eight men and three women with
a mean age of 62 years (range, 41–81) at the
time of surgery or necropsy. No hormonal dys-
function was noted in these patients. Six
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tumours were found in the right and five in the
left adrenal gland. The myelolipomas were
composed of a mixture of mature adipose
tissue and haematopoietic elements. Lipoma-
tous and myeloid components were dominant
in six and five cases, respectively, and calcium
deposition was noted in three cases.

The mean diameter of the adrenal myelo-
lipomas was 4.3 cm (range, 0.3–14.5) and the
mean weight of the adrenal gland was 141 g
(range, 4–1018). Eight tumours were less than
4 cm in diameter and weighed less than 100 g.
Seven of the eight tumours discovered at
necropsy were < 3 cm in size. The patient with
a large myelolipoma (case 4) died of ruptured
cerebral aneurysm. The tumour weighed 210 g
and was 9 cm in diameter. The largest myelo-
lipoma (case 2) presented as a huge fatty
tumour incidentally shown by CT scan. The
preoperative diVerential diagnoses included
angiomyolipoma of kidney and retroperitoneal
liposarcoma. The resected tumour was
14.5 cm in size and weighed 1018 g. Another
large myelolipoma was a dumb bell shaped
tumour (case 1). The clinical diagnosis was an
adrenal lipomatous tumour. The tumour

weighed 180 g and was composed of two parts;
one was 6.5 cm in diameter and the other was
5.5 cm in diameter (fig 1). The remaining
patient underwent surgical resection of a
3.5 cm right adrenal myelolipoma because of
the presence of non-specific loin pain.

LIPOMAS (CASES 12–14)
Three patients (two men, one woman) with
adrenal lipomas were found. These cases
accounted for 0.7% of the primary adrenal
tumours. The lipomas were composed of
mature adipose tissue and focal calcification
was noted in one case (fig 2).

Two lipomas were from postmortem files
(cases 13 and 14), giving a postmortem preva-
lence of 0.02%. The one lipoma from the
biopsy file (case 12) accounted for 0.4% of the
surgically resected primary adrenal tumours.
The patient was a 64 year old woman present-
ing with a history of rectal carcinoma. A right
hyperechogenic adrenal mass was discovered
on preoperative ultrasonographic examination
and was suspected to be metastatic adenocarci-
noma. The adrenal mass was resected and an
8 cm lipoma that weighed 190 g was noted his-
tologically. The patient was free of disease
seven years after excision of the adrenal lipoma.

TERATOMA (CASES 15–17)
Three patients (two women, one man) with
teratomas were noted. They presented with
non-specific back pain and adrenal masses

Table 1 Features of adrenal lipomatous tumours in Hong Kong

Case Diagnosis Sex/Age Side Diameter/weight Follow up Presentation Cal/Bone

1 Myelolipoma F/65 Right 12 cm/180 g 12 years Incidental ultrasongographic finding +
2 Myelolipoma M/41 Left 14.5 cm/1018 g 41⁄2 years Incidental CT scan finding +
3 Myelolipoma M/65 Right 3.5 cm/12.6 g 1 year Right loin pain −
4 Myelolipoma M/61 Right 9.0 cm/210 g — *Died of ruptured cerebral aneurysm −
5 Myelolipoma M/81 Left 0.3 cm/9 g — *Died of bronchopneumonia −
6 Myelolipoma M/45 Right 0.8 cm/7 g — *Died of gastric carcinoma +
7 Myelolipoma M/42 Right 1.5 cm/8 g — *Died of alcoholic liver cirrhosis −
8 Myelolipoma F/81 Left 0.7 cm/4 g — *Died of ruptured aortic aneurysm −
9 Myelolipoma F/84 Right 3.0 cm/93 g — *Died of lymphoma −
10 Myelolipoma M/66 Left 0.4 cm/5 g — *Died of amyloidosis −
11 Myelolipoma M/51 Left 1.5 cm/7 g — *Died of hepatocellular carcinoma −
12 Lipoma F/64 Right 8.0 cm/190 g 7 years Incidental ultrasonographic finding −
13 Lipoma M/65 Left 2.0 cm/NA — *Died of ischaemic heart disease −
14 Lipoma M/78 Right 4.5 cm/24 g — *Died of perforated gastric ulcer +
15 Teratoma F/18 Left 11.0 cm/67 g 7 years Back pain for 1 month +
16 Teratoma M/17 Right 7.5 cm/74 g 1 year Back pain for 1 year + Cystic
17 Teratoma F/37 Left 10.0 cm/NA 8 years Back pain for 2 months + Cystic
18 Angiomyolipoma F/46 Left 8.0 cm/115 g 1 year Incidental CT scan finding −
19 Angiomyolipoma M/20 Left 0.2 cm/3 g 8 years Incidental finding at nephrectomy −
20 Liposarcoma F/36 Right 18.0 cm/783 g 2 years Right loin pain − Cystic

*Incidental finding at necropsy.
Cal/Bone, calcification or bone noted in the tumour stroma; CT, computed tomography; NA, data not available.

Figure 1 A dumb bell shaped myelolipoma (case 1).

Figure 2 An adrenal lipoma (case 14) with dystrophic
calcification noted (arrows). Haematoxylin and eosin
stained; original magnification, ×165.
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were detected on imaging. They accounted for
1.3% of the surgical resected primary and
0.7% of all primary adrenal tumours. The
tumours were composed of mature tissues aris-
ing from more than one germinal layer. All
tumours contained a large fatty component as
well as calcification/bone. Surgery was carried
out because of the sizes of the tumours (diam-
eters, 7.5 cm, 10 cm, and 11 cm, respectively).
No immature elements or malignancy was
noted in the tumours. The patients were free of
disease at one, seven, and eight years after sur-
gery.

ANGIOMYOLIPOMAS (CASES 18, 19)
Two patients with adrenal angiomyolipomas
were diagnosed after adrenalectomy. They
accounted for 0.5% and 0.8% of the primary
and surgical resected primary adrenal tu-
mours, respectively.

A 46 year old woman presented with
postoperative fever after oophrectomy for a left
ovarian cystic teratoma (case 18). CT scan
showed a heterogeneous mass 8 cm in size
arising from the medial limb of the left adrenal
gland (fig 3A). Hormonal evaluation failed to
reveal abnormal adrenal function. An open left
adrenalectomy was performed for suspected
adrenocortical carcinoma. The tumour was
fleshy and haemorrhagic. It was composed of
mainly epitheloid and spindle cells (fig 3B);
some of these formed giant cells. Intranuclear
pseudoinclusions were noted in some tumour
cells. Immunohistochemical staining was posi-
tive for desmin, muscle specific actin, and

HMB45, but was negative for cytokeratins
(Mak-6, CAM 5.2) and epithelial membrane
antigen. The cells were separated by numerous
thick walled blood vessels with frequent foci of
haematoma. Some of the vessels showed
hyaline deposits in the wall and occasional foci
of adipocytes were noted. On flow cytometeric
analysis, the tumour was found to be diploid.
The patient was free of disease one year after
surgery.

A 20 year old man (case 19) suVered from
tuberous sclerosis. He presented with haema-
turia and left loin pain, and radiological exam-
ination showed multiple lesions in both kid-
neys. The clinical diagnosis was multiple
angiomyolipomatas. On laparotomy, a liver
nodule was also noted. The patient underwent
left radical nephrectomy and biopsy of the liver
nodule. Histological examination showed
angiomyolipomas of the kidney, adrenal, and
liver. The patient was alive eight years after
surgery.

On histological examination of the radical
nephrectomy specimen, a circumscribed focus
of yellowish tissue (0.2 cm in diameter) was
present inside the adrenal gland. The tumour
contained mainly adipose tissue interspersed
with small capillaries. Spindle cells and epith-
eloid cells positive for muscle specific actin,
desmin, and HMB45 were also present.

LIPOSARCOMA (CASE 20)
A patient with adrenal liposarcoma was noted
in the surgical biopsy files. The tumour
accounted for 0.2% and 0.4% of primary and
surgically resected primary adrenal tumours,
respectively. The patient presented after com-
plaining of right flank pain for three weeks. A
cystic right adrenal tumour was detected on
ultrasonographic, CT, and MRI examinations
(fig 4A). Intrauterine pregnancy was concomi-
tantly confirmed. Adrenal cortical carcinoma
was suspected and during surgery an extremely
large cystic tumour, 18 cm in diameter, was
noted in the right adrenal gland, with displace-
ment of the right kidney anteromedially. A
783 g tumour was resected and termination of
pregnancy was also performed. The patient
was free of disease two years after surgery.

On microscopic examination, the tumour
had a thick fibrous capsule and a myxoid
stroma. Numerous branching thin walled
blood vessels giving a plexiform appearance
were noted. Tumour cells with features of
lipoblasts and occasional giant cells (fig 4B)
were prominent and, in some areas, they were
cellular. Some of these tumour cells had round
cell morphology. Mitotic figures, cystic degen-
eration, haemorrhages, and necrosis were
present. The features were compatible with a
round cell liposarcoma (poorly diVerentiated
myxoid liposarcoma). Flow cytometric analysis
showed that the tumour cells were diploid.

Discussion
Lipomatous tumours in adrenal glands are
uncommon. In our study, the adrenal lipoma-
tous tumours comprised 4.8% of the primary
adrenal tumours noted in the 30 year period.
They presented as non-specific back pain or

Figure 3 (A) Computerised tomography scan of an
adrenal angiomyolipoma (case 18) showing an adrenal
mass of heterogenous contrast enhancement. (B)
Photomicrograph of the same adrenal angiomyolipoma
showing the predominant epitheloid cells component.
Haematoxylin and eosin stained; original magnification,
×200.
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incidental findings by imaging and necropsy.
Apart from myelolipoma, rare tumours such as
lipoma, teratoma, angiomyolipoma, and lipo-
sarcoma were also found.

Myelolipoma is the most common fatty
tumour of the adrenal gland.4 The tumour is
composed of mature adipose tissue and
haematopoietic elements, and the tumour is
thought to arise from metaplasia of undiVeren-
tiated stromal cells.12 Reports on large series of
patients with adrenal myelolipomas are lack-
ing. In the English literature, Han et al and
Kenney et al performed a review of 20 and 46
patients with myelolipomas, respectively, based
on radiological features without complete

pathological examination in most patients.14 15

In our series, 11 patients with histologically
confirmed adrenal myelolipomas were found
and it is, by far, the largest series reported. The
11 adrenal myelolipomas accounted for 2.6%
of the primary adrenal tumours. Of these, three
myelolipomas were surgically removed, ac-
counting for 1.3% of surgical resected primary
adrenal tumours. Eight tumours were from
postmortem files, giving a postmortem preva-
lence of 0.06%. The postmortem prevalence is
slightly lower that of other series, which ranged
from 0.08% to 0.2%.16 In our series, the preva-
lence is probably accurate because it is based
on a large number of necropsies analysed. In
addition, microscopic examination of the adre-
nal glands was routinely performed at necropsy
in our institution. However, racial diVerences
may account for the low postmortem preva-
lence of myelolipoma in Hong Kong.

Similar to adrenal myelolipomas reported in
the literature, we noted that myelolipomas were
often diagnosed as either incidental radiologi-
cal or postmortem findings.17 The tumours
were usually noted in late adult life (age range,
41–84 years; mean, 62). They were equally dis-
tributed on each side. In the literature, there
was no sex diVerence reported, although a male
predominance was noted in our series.

Myelolipomas are usually less than 4 cm in
diameter but they can attain very large sizes.18

To date, the largest adrenal myelolipoma
reported weighed 5900 g.19 Complications,
such as rupture and retroperitoneal haemor-
rhage, can occur in large myelolipomas.18 In
our study, the weights of the larger myelolipo-
mas were 1018 g, 210 g, and 180 g. On micro-
scopic examination of the 11 myelolipomas, the
incidence of a predominance of either the adi-
pose tissue or the myeloid component was
approximately equal. The incidence of calcifi-
cation (27%) suggested that it is a common
feature in adrenal myelolipomas and that it
might be a feature of benign adrenal lipoma-
tous tumours on imaging.

In contrast to myelolipomas, adrenal lipomas
are uncommon. Eight cases of adrenal lipomas
(including the three cases in our series) have
been described in the English literature (table
2).5–9 13 There was no sex predilection for adre-
nal lipomas. Five of the eight cases were
reported in the East (three from Hong Kong,
one from India, and one from Israel). More
data need to be collected to determine whether
there is a racial diVerence in the incidence of
this lesion. An increasing number of adrenal
lipomas have been reported recently, which
may be attributable to the increasing use of

Figure 4 (A) Magnetic resonance imaging showing a
cystic right adrenal liposarcoma (case 20). (B)
Photomicrograph of the same adrenal liposarcoma showing
the presence of lipoblasts. Haematoxylin and eosin stained;
original magnification, ×500.

Table 2 Features of adrenal lipomas reported in the English literature

Author/year/place of publication Age/sex Side Size/weight of adrenal Presentation Follow up Remarks

Lange/1966/Germany5 M/54 Right 2.5 cm/NA Paroxysmal hypertension — Tumour detected at necropsy
Prinz/1982/USA6 F/73 Right 3.0 cm/NA Incidental finding by CT scan —
Avinoach/1989/Israel7 F/40 Right 1.3 cm/7 g Incidental finding at laparotomy —
Ghavamian/1998/USA9 F/50 Left 8.0 cm/NA Incidental finding by CT scan — Calcification
Sharma/1998/India8 M/45 Right 12.0 cm/225 g Abdominal pain, hypertension 1 year
Current cases F/64 Right 8.0 cm/190 g Incidental finding by ultrasonography 7 years

M/65 Left 2.0 cm/NA Incidental finding at necropsy —
M/78 Right 4.5 cm/24 g Incidental finding at necropsy — Calcification and ossification

CT, computed tomography; NA, data not available.
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better imaging techniques. In addition, half
(three of six) of the asymptomatic adrenal lipo-
mas were detected by imaging techniques.

The diameter of the adrenal lipomas ranged
from 1.3 cm to 12 cm (mean, 5.2). They were
usually small. In recent years, large adrenal
lipomas have been reported. Sharma et al
reported a symptomatic adrenal lipoma of
12 cm in size and 225 g in weight.8 In our series
from Hong Kong Chinese, we noted an
asymptomatic 8 cm adrenal lipoma that
weighed 190 g. Surgery is adopted for these
large tumours because of the risk of malig-
nancy in large adrenal tumours and for the
potential relief of symptoms in some patients.

The pathogenesis of adrenal lipoma remains
unknown, although adrenal myelolipoma and
lipoma were believed to be the same tumour
entity.8 However, adrenal lipomas had a right
side predominance (75%), whereas adrenal
myelolipomas occurred in roughly equal fre-
quency on both sides. The right side predomi-
nance of adrenal lipomas is unlikely to be the
result of chance alone, and may be a clue to the
origin of this tumour. More cases need to be
studied to disclose the pathogenesis of adrenal
lipoma.

The three adrenal teratomas have been
reported previously.10 The fatty component
was dominant in each of the teratomas. In con-
trast to many other lipomatous tumours that
were often asymptomatic, the three patients
with teratomas presented with non-specific
back pain. In addition, bone and calcification
were present in all these cases and could be
identified on radiological examination.

Angiomyolipoma is apparently part of a
family of neoplasms that derive from perivas-
cular epitheloid cells.20 The tumour is a rare
mesenchymal tumour that is usually found in
the kidney. Extrarenal angiomyolipoma is an
uncommon finding and the most common
extrarenal site is the liver. In our study, we
reported two angiomyolipomas from the adre-
nal gland. One was a small angiomyolipoma
that occurred in the setting of tuberous sclero-
sis. This case has been described previously.12

To the best of our knowledge, there has been no
other case of adrenal angiomyolipoma docu-
mented in the English literature.

Renal angiomyolipomas are associated with
tuberous sclerosis in approximately half of the
cases, and in this situation the tumours are
often multiple and bilateral.20 The site of
occurrence of multiple tumours included: (1)
hepatic and renal angiomyolipomas; (2) splenic
and renal angiomyolipomas; (3) and renal,
splenic, hepatic, and pulmonary angiomyolipo-
mas. In the two adrenal angiomyolipomas
reported in our study, one occurred in the set-
ting of tuberous sclerosis and the other was a
sporadic angiomyolipoma. The sporadic case
was noted in a 46 year old woman with an 8 cm
tumour that weighed 115 g. The case associ-
ated with tuberous sclerosis showed the
unusual occurrence of renal, hepatic, and adre-
nal angiomyolipomas.

Angiomyolipomas predominately composed
of smooth muscle cells are known diagnostic
challenges to pathologists.21 They have also

been named epitheloid or atypical
angiomyolipoma.20–22 The common feature of
this group of tumours is that the adipose tissue
is inconspicuous. The tumour cells may have
nuclear pleomorphism and multinucleated
tumour giant cells. They are often misdiag-
nosed as sarcomatoid carcinoma, carcinoma,
or sarcoma. Some of these tumours have
malignant potential and recur locally. The spo-
radic adrenal angiomyolipoma reported in our
series also belongs to this category. The
positivity to HMB45 of these epitheloid or
spindle tumour cells is the clue to the
diagnosis. A diligent search for adipocytes and
abnormal blood vessels may help in confirming
the diagnosis.

Large angiomyolipomas should be removed
surgically because of the risk of spontaneous
tumour rupture owing to the presence of abun-
dant and abnormal elastin-poor vascularity in
the tumour.20 In our study, the patient with
sporadic adrenal angiomyolipoma underwent
surgery because of the size of the tumour. The
tumour was found to be diploid. Nevertheless,
follow up is necessary because of the atypical
morphology.

Liposarcoma is the most common adult soft
tissue sarcoma.23 Myxoid/round cell liposar-
coma is a variant of liposarcoma that aVects
slightly younger adults (in the third to fifth
decades) than the other types.23 The two major
sites of the tumour are the extremities and the
retroperitoneum. To the best of our knowledge,
primary adrenal liposarcoma has not been
reported in the English literature. The adrenal
liposarcoma reported in our series occurred in
a 36 year old woman with the classic features of
myxoid liposarcoma. It is likely that the adrenal
liposarcoma originated from undiVerentiated
stromal cells in the adrenal gland. In addition,
the presence of prominent foci of round cell
diVerentiation and tumour necrosis suggests
that it belongs to an aggressive subgroup of
myxoid liposarcoma, known as round cell
liposarcoma. Although the adrenal liposar-
coma was found to be diploid by flow
cytometry, follow up for local recurrence or
distant metastases is necessary.

One unusual feature of the adrenal liposar-
coma was the extensive area of cystic degenera-
tion. Liposarcoma with cystic degeneration has
been reported in other sites.24 25 The radiologi-
cal appearance may simulate a benign cystic
lesion. This feature stresses the importance of
investigating the possibility of malignancy in
cystic masses. In adrenal liposarcoma, the large
size of the tumour alerts the clinician to the
diagnosis of adrenal cortical carcinoma. As a
result, liposarcoma should be included in the
list of diVerential diagnoses of large adrenal
fatty tumour.

To conclude, diVerent types of lipomatous
tumours can be found in the adrenal gland.
They are often asymptomatic and usually
present as “incidentalomas”. This group of
tumours comprised myelolipoma, lipoma, ter-
atoma, angiomyolipoma, and liposarcoma.
They should be included in the diVerential list
of fatty adrenal masses. The tumours may rup-
ture or can cause symptoms because of their
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size. In addition, clinically aggressive tumours,
such as epitheloid angiomyolipoma and lipo-
sarcoma, can occur. However, current imaging
techniques cannot reliably distinguish the
diVerent types of tumours. A high index of sus-
picion should be maintained with an aim of
surgical treatment for selected patients with
large and symptomatic adrenal lipomatous
lesions.
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